Characterization of human organic cation transporter 1 (OCT1/SLC22A1)- and OCT2 (SLC22A2)-mediated transport of 1-(2-methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)- 4,9-dihydro-1H-naphtho[2,3-d]imidazolium bromide (YM155 monobromide), a novel small molecule survivin suppressant.
1-(2-Methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-4,9-dihydro-1H-naphtho[2,3-d]imidazolium bromide (YM155 monobromide) is a novel small-molecule survivin suppressant that induces the down-regulation of survivin and exhibits potent antitumor activity in nude mice bearing human hormone refractory prostate carcinoma cell line PC-3. Although YM155, which has a cationic moiety in its structure, is influxed into its pharmacologically effective site (cancer cells) and one of its eliminating organs (hepatocytes) in a transporter-mediated manner, the mechanism seems to be different between the two cell types. The other eliminating organ is the kidney. In this study, the transport of [(14)C]YM155 was characterized by using human embryonic kidney 293 cells expressing organic cation transporter 1 (OCT1/SLC22A1), OCT2 (SLC22A2), and OCT3 (SLC22A3). YM155 inhibited the uptake of a typical substrate [(3)H]1-methyl-4-phenylpyridinium via OCT1, OCT2, and OCT3 with IC(50) values of 23.8, 15.9, and 108 microM, respectively. The time- and saturable concentration-dependent uptake of [(14)C]YM155 was observed in cells expressing OCT1 and OCT2 with K(m) values of 22.1 and 2.67 microM, respectively, but not in cells expressing OCT3. By taking into consideration the tissue distribution and localization of each transporter, these results suggest that, in humans, YM155 is taken up from the blood into hepatocytes and proximal tubular cells via OCT1 and OCT2, respectively. The comparison of the IC(50) values of OCT inhibitors and K(m) values for the uptake of YM155 into cells expressing OCTs with those into cancer cell lines indicated that transporter(s) other than OCT1 and OCT2 are involved in the uptake of YM155 into cancer cell lines.